S

<

,__-Administrator for Manmed Space Flight, NASA Headguarters,
i A meeting was held at the McDonnell Douglas facility at
. Huntington Beach on June 25, 1968 at. {3960 hours. The pur~
- pose of the meeting was to fu:.ther define information
" required by NASA for potential NASA use of MOL hardware.
. The meeting grew out of a lettexr to General Stewart,. dated
June 17, 1968 and s meeting between Genetal Stewart and -
B Harold Luskin on June 20, 1963 A capy of Mr Mathews
T I}iletter :Ls attached as Tab A. R e e
. C " ‘Stewart, Major Genmeral Bleymaier; and ¥r. Palley represem:ing
© .- AF/DOD; Mr. Charles Mathews, Mr. Harold Luskin and Mr. Doug‘ias.: ,

5 MEMORANDUM FOR RECORD v S SR
: SUBJECTo MOL Ideeting with NASA AAP Representatives .'; .'

At the request of Mr. Charlrzs Hai.hews, Laputy Associate

Principais present. at t?:-e meetmg were Major General

Lord vepresenting NASA, In addition to the zbove there were

- six other NASA employees and other Air Force personnel present.
- Me. Robert Johnson, Mcnomell Douglas also sat in most of the : |
: _i:v'_meeting. 5 TR PR O e S

- Ihe meeting opened with an mtrcduct on by Gencral Stewar..
who covered the following points in his remerks. Ceneral

Stewart recounted the background on the Mathews June 17 letter.
‘and his conversation with Mr. Luskin. He assured the group =

that the Air Force is prepared to provide eny MOL data )
requested end to do any studies within reason. He explained
the purpose of the meeting was to establish a clear cut under-

‘standing of what data NASA wished to have om the MOL Program.
" General Stewart cautioned the group it would be necessary,

due'to security considerations and -contractual constrazints,
for the NASA people to work clcvely wii.h both the Air Forcc

v and the cont.ractors

Mr. Mathews responded: to Ganeral Stewart's introduction
by summarizing MASA's interest and objectives following the

lunar landing and return phase of Apollo. . He alluded to their o

oo
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- desire to conduct subsequi:nt lunay e*mloéaticﬁs and iong
‘ range manned trips to the near planets, M. Mathews :
pointed out that one area of falrly hish priority in NAZA

[ frame. The objective of these flights will be to learn :
' new technology, refine man/machm.e relationships, etc. The

. orbital operations in large space stations. Mr. Mathews
©  further explained that recent events have caused them to
- re-gvaluate their position and revamp their concepts on

- advanced planiing.  Thus, NASA has set up a task force to

' available to NASA for the ncar temm extension of mamned space
"~ flight., In this view, NASA wishes to lock at the capability -
. potentially offered to -them by the MOL Program hardware. He.
gtated that NASA had not developed a pecific plan to this

.. point, but that there was some urgeney in producing, at 13&35{

an initial position by September with the objective of .
refining that position during the coming year. BHe observed - :
( that this meeting was the.first step in getting the snec:.fic,

technical data that NASA needs to help them examine the appl i"f

cability of the MOL capability and the possible extension of

this cape.bility ‘into lomger duration on-orbit operations. g

" Fhe first presentation was given by Barry Moss, Acrospace

. .planning activities concentrating largely on MOL ctud:.es
' "-:jrelating to 30, 60 and 90 day orbital operatz.ons. - ,

At the conclusion of the presentations, a short discusgsion
. followed. The group was then taken on a tour of the Douglas
MOL facility including the lab wockup at the SAR level,
1After lunch, the group met in az working session to define
specifically the informetion desired by NASA. The resulta
of these activities are summarized in Tab B showing the
data to be provided to NASA. Chanuels of communication
agreed upon were that the following individuals would be
normal points of contact within the organizations for the
exchange of these data, however, there was no requirements
to rigidly follow channels on routine details. The parties
( agreed to keep each other completely in:.ormed MNASA, ’

is manned earth orbital experiments in the near term time .~

TN S e s o e

knowledge gained will be applied to long duration susi‘:aineé,

consider the future in terms of five year increments. Ona v
of the actions of the task force is to consider the options . |

AR Corporation, who reviewed MOL gubsystems. Lt Col Larry Skantz |
followed this presentation with a descrz.ption of MOL advanced -

il
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- ’.j3 Dr. Franklin Dixon'
¢ . " yord; MOL Systems Office, Lt Colonel Larcy. Skaasz, i

5 ; i"_MnDonna11 Qaugl&s, Rober: Jobnson-' L v

W

§ﬁ='.<f‘»);»:a’*~=-":“"{“]r RALPH J. FORD
e 5 : . Colonel, USAF
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( -0 Major Gc.neral James T. Stewa.rh , USAF.”
~ -7 Vice Director, MOL Program, SAF-SL
( " - Department of the Air Force =
The Pentagon
Washington, D.C. 20330

' _ Dear General Stewa.rt

In 1its continuing study of pr03~am alter: mtives in the post-Apollo

.tike perlod, NASA is gliving particular at’oention to alternstive m&.nnerl-, :

~ Barth orbital systems and missions capable of meeting the objectives
. of extended duration manned fligat develop.nent and experimental data

' , return. ' At the conclusion of the recent Seturm V VWorkshop Study, in '
.’ which Colonel Battle and Colonel Ritchie participeted, it was pparest -

that at least three aspects of the alternative app*oaches reqmred
, i‘ur‘cher investiga.tion. , ‘ -

(1) The i‘eas:.bili’c,y of decoupling or loosely coupling major
program elements (e.g.; experiments from spacecralt developament .

could be renaered wore tra.cta.ble.

o

(2) The comparative merit of programs in which the flight
~qualification of long duration systems and experiments would be
' accomplished through & series of steps rather than the all-up
' single-step approach considered in the previous workshop study.

: (3) Identification of possible systems capable of multiple
" application; e.g., high and low inclination or altitude, or both

military and NASA missions. .

All three of these areas for further investigation suggest modulaxr
approaches to workshop configuration and progrem plsuning. Therelore,
we want t0 carefully reconsider MOL and MOL derivatives as possible
alternatives to laboratory or logistic systems based on. Saturn/Apollo
derivatives. The major thrust of this present activity is outlined in
instructions which were sent-tO the NASA Manned Space Flight centexrs -
earlier this year A copy of. these :.nstructions :.s a.ttacned as

Enclosure 2. .

_schedules) $0 that complex technical, management and mnding problems o

'.M» ?

e
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'.Lhe types of questions which have been ral.:ed rclat:.ve to posbzblc N:‘AQA
use of MOL are smnms.nzed :i.n Enclosure 1. .

Neither the NASA-MOL study for one~year duration missions. conducted ‘ay

o Dougls,s nor the descriptive informetion presented st the AACB Manned.

Space Flight Panel meeting on April 25, 1968 provide an adequate basis. :

-for input to considerations of woxkshop and log_istics veaicle SRR » ' . b

a.ltema.tives of most interest to NASA today.

Proper considera'bion of the preseﬂ‘cly planned or more advanced MOL
systems by NASA is, of course, dependent on information and . support
from your ofﬁce. I Vould like to propose, therefore, that with your

© concurrence a meeting be set up between NASA and DOD technicel per»onnei = RS JEEa
to permit an’ exchange of infoma.t:mn and ideas on the enclosed q_ues-bions.. BENCERETE

;’-Smcerely yours PO

Chn .9
. Cnarles W. Mathews
- Deputy Associste: Admmstrator

' 'for Manned Spa,ce Flight

Enclosures:

(1) NASA MOL Questions

(2) -Letter 10 NASA Center D:Lrectors
requesting support for IOWS
April 25: 1-968 o .

|

o
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ENCIOSURK (1)

Q(lh“l‘lONo RELATED 90 POTENTIAL NASA USH 01* MOl

COnnid.emt:Lonn of the possidle use of MOL to accomplish ‘che NASA objectives
exclude the payload module and the subsystems and components which arc ,
directly related to it. Those systems vhich may have cammon applicability
include the basic pressure vessel; electrical, environmental control,
stabilization and control, telemetry, and crew support systems; launch
vehicle, and certain portions of the ground support system. The following -
questions axe, therefore, related to these elements:

- 1. Without changing basic USAF subsystem approaches, what would be
the maximum feasible mission duration for a MOL to aid NASA deve;oPment
of long duration manned flight capability? Waich subsystems would
present the most critical reliabllity and safety problems in extended

duration missions?

2. Has the USAF considered mission duration extension with the MOL

- using some form of resupply without changing basic subsystem approaches?

If so, and considering the NASA interests , does such an approach seem

" feasible - and for what "duration?

‘3. Has the USAF examined the feasibility of increasing the present

'MOIL orbital duration through subsystem modification and increase in

expendable quantities? If so, what changes ha.ve been considered and what
lifetimes appear possible? '

l& Have developuent costs and schedules been estimated for either
approach 2. or 3.7 . »

5. Has any consideration been given to accommodating a Separé.ble
and dockable Mission Module? What cost would be :mvolved? What time
‘span would be required for developnent? .

6. Has the USAF studied the possibihty of modifying Complex 40

~or Ll at the ETR to provide MOL capability’: If so, have costs and schedules .
been estimated? g |

7. VWould Jjoint USAF and NASA operations at Va.ndenberg be possible
using separate spacecraft but common launch and mission support systems?
What form of joint operations might be the most practical? Would addi-
tional facilities be required for reasonable non-interference and if so,
what are the costs and sched.ules associated with them?

nt
o
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N ATRLY AEFER TO Ty o April 25, 1968

Mr. Charles J. Doanlan, Acting Director
Langley Reseaxch Center

National Aeronautics and Space Admin;stration
Langley Station

- lampton, Virginia 23365 -

Dear Charlie:

During the past fow weeks there have been many discussions, pre-
seatations, and revicws of the results of the recently completed
_Saturn V Workshop study witii the objective of determining which of
the prosrams proposed came closest to mecting the Agency's objectives
within the constraints of projected funding limitation. These
revicws have identified arcas recuiring further study and developed
new objectives and guidelines for additional study. This letter
requests your aid and the aid of your staff in continuing these
, - studies and developing the knowledge required to prepare FY 1970
(;) . © Program Memoranda which are scheduled for preliminary submission
' to ‘the Zureau of the Budget in July. ‘X am requesting that cach
- Center which has conducted extensive studies of manned earth orbital
activities in the past, namely MSFC, MSC and Langley, perform-inde=
pendent studies to identify the most desirable Agency program for
the Saturn V Workshop and provide a Project Plan., No mulciple
Center committecs will be formed since these studies can probably
be most effectively accomplished within the existing Center. organ~
izational structure. The objectives and guidelines attached are
intended to provide directions for the study and should not be
considered absolute constraints nor should they prevent the explora-
tion of new ideas or concepts.
. : ! : .
Doug Lord and I have selected Frank Dixon to act as the Beadgquarters
focal point for this in-house study activity in keeping with his
position as Director, Manned Spacecraft, Advanced Manned Missions
_Program and in relacion with the activities of the Extension of
Manncd Space Flight Capabilities Program Category. Working Group
chaired by Mr. Lord, Dr. Dixon plans to hold a study Kkick-off
wmeeting with the study directors designated by you on May 6 or 7,
1968 iu Washington., At this maeating the a::ached study objectives
and guidelines will be discussed and clayified.” Suggestions on
schedule of activities and content with identification of planned
Centerx efiorta as specifically as possible would be helpful at that

| time.
cory - - . ENCLOSURS () COoRY
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- Enclosures

cory . ENCLOsuRE (2) : ¢ oy
2

Thie Apeitey mnut hnve dufinite plans in o¥der te progeed ut. the
carlicst practieal date with the pregeam definicien phase of Ethe
Workshop. This could be completed in the last quarter of this

calendar year or in the first quarter of next year depending on the - -

sclected contracting approach and level of in-house definition
cfforts., The first or interim phase of this cffort to be completed
by July 1, 1968 will concencrata on the conceptual design and pro-
grammatic trade-offs. begznn;nw with the objectives, guidelines anrd
cxpected results listed in Enclosure (1). The number of alternative
design and programmatic approaches to be carried further into the-

- definition phase beyond the July 1 milestone should not be decided

arbitrarily at thxs time,

o

Enclosure (2) includes three charts which I have used in discussions
with NSF and NASA management outliniang items not conclusively
resolved in the Saturn V Workshop studies, providing am alternate
ap»roach and indicating a possible Intermediate Workshop concept.

it is important to keep ia mind that the Agency is faced with

- difficult decisions in an cnvironment which promotes detailed evalu- .

ation of the Nation's space activities. A plan, to be accepted,
nust logically follow the programmed activities in AAP, yet be ablie
to adapt to future changes in objectives, technology, and funding.
It must keep the Nation's space capability functioning, provide
significant rewards and accomplishments, and at the same tiwe not -

_ demand excessive resource commitments, Structuring a program to
" meet these challenges will reqnire applicatzon of the best talent

ava;lable withia NASA.

Sincerely yours,
Original Signed By
T ! Charles W. Mathcws
" # Director, Apollo Applications
2 a/s

Identical letter to:

.Dr. Robert R. Gilruth, Dir., MSC

Dr. Wersher von Braua, Dir., MSFC ;

COPY ENCLOSURE (2) - COPY
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el INTERMEDTATE ORITTAL WORKENOP STUDTES

v GENARAL:D The wost fwportant requiremcnt to be sacisfivd by tiie con=
Llnuinb study iu to atvueture & propram which can flexibly meet
ghnub;s in funding, changes in technology or changes in cxperiment

requircments, Tniq intermediate workshop 1is not intended to be chg
ulemntc space station but shiould be configured for truly long
duration operation, which implies adequate in-flight maintenance
and repair provisions. The floxibility requirements lcad naturally
to some form of modularization in which cach module can be developed
in a nearly independent manner.' The coxe living systews and con=
trol module might then be orbited with relatively simple mission

icnted modules separate from major advanced cxperiment moduics or
from modulcs containing advanced subsystems which could be launched
iater or incorporated later in the program. This approach allows
the decoupling of the experiment development progrom from the space=
crait program to provide improvement in program clement phasing.
Also, ‘this approach would permit accommodation of late developing
experiments or of semi-independent use of the station by DOD. Im
addition, some portions of the workshop, namely the crew module and
operatiung subsystems, might be used in higher encrgy modes such as
polar orbits (launched’ from ETR or WTR), and synchronous oxbits.
The systems and erew module should be cOmpa:ible with conversion to

<;) an artificial gravity mode.
) This phasc of WOrashop Study activity, refexred to as the Intermediate

Workshop Study, will be conducted during May and June 1968 with con-
tinuing Center and contractor activity, leading to project definicion,

" ORJECTIVAS FOR INTERIM PERTOD:

1. Definc progvam and confipuration approaches which arve relatively
" inseasitive to funding levels and schedules changes.,

2. Ideatify program and configuration approaches which arc compatible
with a build up of flight qualification {or relief of extensive srouad
testing requirements) for long duration systems without rveguiviag

total workshop .replacement in orbit and recommend best approaches.

Provide practical alternatives for decoupling thc-majbr experimencs

3.

program design, schedule and funding from the spacecraft devalopment
program, ' '

4. Define new modular configuracions which not only contribute to

the provious objectives but can provxde major elemonts for:

" . a, Polar orbit missions.

, © ' b. 24=hour synchronous oxbit wissions. . o
| A T . ENCLOSURE (i)
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tnclosure (1)

5. Provide a prellminarcy rankiag ol experiments for nriovily ool
avallability Lased on realistic havdware schedules,  NASA aadajeuent
penevally supporis-biomedical/behavioral, operations, tachnoloyy,
astvonowy, earth resources, othexr scionce, and applicacions axpurie-
wents as useful ohjectives for oxbital workshop activities., A

structured approach to & sound exporiment program imtegratod inta
the Workshop program L& desired. © : '

|

e

6. 1Integrated program schedules with substantiating data for : !

critical paths will be provided,

7. DProvide program cost comparisons of alternatives on 3 congistent

basis with trade-off sensitivities, including comparison with updated ;

costs for previous Saturn V Workshop Studics.

8. Identify program flexibility in terms of abilicy to react to
increasad ox.decrcased funding, delays in experiment developmenc, o ’
changes in ﬁesc philosophy or changes in primary objectives. e

GUIDELINES FOR INTERIM PERIOD:

1. TFor this study phasec, the target period for Satura V Workshop ‘
launch will be late 1973 to 1974 following a Saturn I Workshop program . )

consisting of:

e | Ny

a. Saturn I Workshop flights in 1970 and 1971.

b. Automatic rondezvous and remote docking of ATM.

¢. Revisits cmplby;ng a simplified, open-cnded 56-day CSM.

d. Extensive biomedical experiments for 60 days or more per wman.
e, Prcliminar& cai:h-resodrcc experiments.

2. Workshop configuracions will not be constrained to Saturn-Apollo
mold lines., (Note that the intent here is encourage versatile smallerx,

not larger vchicle designs). : C ok

.3. Onc approach to long duration subsystems will be assumed to require
newly ‘designed components packaged for maintenance, repair, and oaboard

checkout, Estimates from past contract studics will be usced and
updated as necessary.

4, Nomimal é-man crew with capability of growth to accommodato 9. :
Operable with a J=man crew, - S . ’

R s e o
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S, Two yead opurational lifecime goaul,
6. Nuw panavation of subsystoms ¢apabla of aventually hchiaying Sull
mission life will bo specificd with vequired steps in £light’ qualifis-
< cation, . :
7. Not existing structure (5-IV3) unless proven to be most cffective.,
§. Start with CSM resupply vehicle and show requirement for growth
oy new system phasing., )
* EXPECTED RESULTS IN INTERIM REPORT:
1. A rcasonably detailed description of the preferred techmical and
programmatic approach to the Satura V Workshop to be launched by
Saturn V or Intermediate boosters with opcrations, logistics support,
experiment phasing, and subsystem development plans,
2. A less detailed descripcion of the altermative designs and programs
coasidered. ' . ’
: 3. A compilacion and asscssment of the trade-off data and consideva-

fj; tions used in the selection process. . ' . -
4, Statement of objectives to be met by experiment and flight
activigies proposcd. - R
5. Recommendations and plans for future contractor support to include
studies, systems definition, project definition, produciion, and

] qperacions. s : T : o

T R ey e Sy A e s e
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SATURN V. HORKSHOP STUDIES

IMPLICATION OF ALL-UP PRILOSOINY

LACK OF DEFINITION OF EXPERIMENT OBJECTIVES
QUESTIONADLE RELATIONSHIP WITH/SUPPORT OF DOD.

MANAGEMENT COMPLEXITY

ML=b/9/65

3 CONFIGURATIONS OFFER LITTLE IMPROVEMENT OVER SATURN I WORKSHOP

C CONFIGURATIONS LEAVE LONG GAP IN MANNED EARTH ORBITAL FLIGHT

C CONFIGURATIONS DO NOT ALLOW FOR PROGRESSIVE BUILDUP OF SYSTEMS .

~ CAPABILITIES

- DIFFYCULTY OF SELLING A “TOTAL" PROGRAX

HOW FAR CAN WE COMMIT TO ZERO G OPERATION?

iy
) .
13 -
$

'HOW DO WE ESTABLISH A FAVORABLE "SALES" POSTURE?

_Enclosure (2)
‘ Page 1.
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o SEREEE . TEX I R ‘ .
o : SATURN V_WORKSUOP ALTERNATE -
. . , ¢ . i s
. MODULARIZATION T0:
a. PERMIT PROGRESSIVE BUILD-UP OF EXPERIENCE .
‘b. PERMIT SYSTEM EVOLUTION AND REPLACEMENT
c. IMPROVE CONFIDENCE XN MIS$ION SUCCESS .
| et 4, WINIMIZE CONFIGURATION COMPROMISES
!4‘, A‘ w ‘ . | » .
¢. . DECOUPLE EXPERIMENT/SPACECRAFT SCHEDULES
. ] . ) .
£, IMPROVE DEVELORMENT PROGRAM PHASING .
Cj ‘ ) . :
w ~ g. IMPROVE POSSIBILITY OF JOINT NASA/DOD USE
‘. h. IMPROVE THE ABILITY TO ADJUST TO CHANGE
v
¢ i
"Eaclosure (2) o
. ‘ Page 2 ’
S '
| !
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: INTERMEDYATE TERM WORKSHOP CONCEPT -~

T o0 YAINTENANCE AKD REPAIR mov:sm\xs S

r\nnmsmmr sysmws onm: '

CAPALLE OF IU\NDLH\G NINE MEN

_— CONTAINS LIVING QUARTERS

EXCESS CAPABILITY FOK POWER, COOLING, ETC.

LIMITED PRODUCTION

FLEXIDLE MISSION MODULES
ENERAL PURPOSE LADS
ONBOARD EXPE"(IMENTS (LIMITED FOR FIRST FLIGHT)

" mren HANGAR AND. nocxcmc *’ROVISIO\{S

| FLY UP nxmam.m EXZUNDABLES AND MODULE DELIVERY
" POSSIBLY sz\{am GROUND LAUNCHED co:\z-'xcuxmxoxs
’?” V.“" A ' l\'\‘
i Eaclosure (2)
Page 3
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' DATA LIST

From MOL Systems Office

1. MOL study dated July 1966 which is directed to the
examination of the MOL vehicle under a variety of orbital.
operations, e.g. inclinatioms, orbital altitudes, life
time on orbit, etec.

2. Current weight budgets exclusive of payload.

3. Briefing charts from the June 25, 1968 meeting including
backup materials (this presentation was based on the PSAC
presentation earlier this year).

4, Estimated costs and schedules to include recurring and
non-recurring costs for hardware and hardware lead times
for two MOL vehicle versions. Case I - 30 day om-orbit life,
MOL vehicle less MOL payload peculiars. Case II - Modifica-
tion to MOL baseline vehicle for 60 day, on-orbit, manned
operations less MOL program peculiars.

5. Cost of additional manufacturing facilities if required,
e.g. separate NASA vehicle assembly area, etc. S

6. Cost and schedule associated with conversion of MOL
vehicle command and control equipments (AVE) to use with
NASA command and control net.

7. Cost and schedules associated with lab module simulator
and Gemini B simulator less MOL peculiars. .

8. Cost and schedules associated with ETR launch of NASA.~'
MOL vehicle, including the following considerations:

On-pad build up, for one pad or two pads; additionmal
facilities to accommodate T-IIIM MOL configuration to
include pad modification, additional supporting buildings
and services, e.g. fuel. Also AGE peculiar to T-IIIM
boosters, laboratory wvehicle, Gemini B. "

e s
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Cost schedules associated with use of a single pad and

vehicle build up in the ITL facility modified for MOL
hardware.

Facilities requirements for installation and check=-out

. of laboratory module simulator and Gemini B simulator.

the
‘Alr

ETR.

9l

Data prepared on ETR will be qualeled to reflect that

provision of the cost estimates in no way implies

Force agreement for NASA use of T-III fac111t1es at
Special agreement will be required.

A narrative paper on the availability of MOL fllght hard-

* ware which discusses comsiderations on schedule, conflicts
in manufacturer's tests, qualification, and check=-out:of
NASA hardware including the ramlflcatlon of MAC/DAC
Huntington Beach security. .

From McDonnell Douglas Company

1.

2.
£
3
.z
5
6
7

8.

CoPy of the ground test plan.

Available data on failure mode: -analysis @mean time to

ailure).

Available data on MOL 60 day design analysis.

Discretionary astronaut time lines for on-orbit activities.

 Vehicle lay-out drawings less MOL pﬁyload peculiars.l

The MOL data books (subsystems descriptioms).
AVE/CEI specifications.

Copies of the Air Force/DAC Long Duration Operation study

(LDO) and the NASA sponsored NASA/MOL study.

9.
10.
‘11.

Breakout of power requirement by subsystems;_

Typical power profile.

 Information on weight capabxlzty and volume of Gemini |

( } data return containers.
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DATA LIST
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. - . From MOL Systems Office

1. MOL study dated July 1966 which is dlrected to the
examination of the MOL vehicle under a variety of orbital.
operations, e.g. inclinations, orbital altitudes, life
time on orbit, etc.

2. ' Current weight budgets exclusive of payload.

3. Briefing charts from the June 25, 1968 meeting including
backup materials (this presentation was based on the PSAC
presentation earller this year).

4, Estimated costs and schedules to include recurring and
non-recurring costs for hardware and hardware lead times

for two MOL vehicle versions. Case I - 30 day on-orbit life,
MOL vehicle less MOL payload peculiars. Case II - Modifica-
tion to MOL baseline vehicle for 60 day, on-orbit, manned
operations less MOL program peculiars.

5. Cost of additional manufacturing facilities if requlred

‘e.g. separate NASA vehicle assembly area, ete.

6. Cost and schedule associated with conversion of MOL
vehicle command and control equipments (AVE) to use with
NASA command and control net.

7.. Cost and schedules associated with lab module sxmulator
and Gemini B simulator less MOL peculiars. :

8. Cost and schedules associated with ETR launch of NASA
MOL vehicle, including the following considerations:

On-pad build up, for one pad or two pads; additional
facilities to accommodate T-IIIM MOL configuration to
include pad modification, additional supporting buildings
and services, e.g. fuel. Also AGE peculiar to T-IIIM
boosters, laboratory vehxcle; Gemini B.
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